Kinetics of ATP-dependent Mg2+ flux in mitochondria.
ATP-dependent Mg2+ accumulation in isolated mitochondria occurs predominantly in the matrix and inner membrane compartments. In mitochondria contaminated with lysosomes, the time course and magnitude of ATP-dependent Mg2+ accumulation are influenced by various cytoplasmic substances, besides substrates of the citric acid cycle. Removal of lysosomes by treatment of the mitochondrial preparation with low concentrations of digitonin, which does not damage the mitoplast, eliminates the modifying influence of cytoplasmic components on Mg2+ flux. In lysosome-free mitochondria, the kinetics of Mg2+ flux is dependent only on the concentration of ATP, of Mg2+, and on the availability of site specific reducing substrates of the electron transport system. Oligomycin at concentrations sufficient to inhibit phosphorylation coupled electron transport and ATP synthesis does not modify Mg2+ flux, which is dependent on added ATP. Site specific inhibitors of the electron transport system inhibit the augmenting effect of oxidizable substrates on Mg2+ uptake, even when electron transfer is inhibited by oligomycin. Atractyloside, by inhibiting the action of externally added ATP, diminishes Mg2+ flux. Ruthenium red is a powerful inhibitor of ATP dependent Mg2+ flux. Uncouplers not only inhibit Mg2+ uptake, but induce Mg2+ efflux. From the time course of Mg2+ flux, a first-order rate constant of egress of Mg2+ and other kinetic constants were calculated and a kinetic model was derived which describes the bi-directional movement of Mg 2+ in mitoplasts.